Abstract: From a Twin Universe perspective, it is proposed that stellar nuclear fusion can account for the negative-energy pressure (Dark Energy) that drives our present-day accelerated cosmic expansion. In the mirror twinned universe all processes are duplicated but with reverse negative polarity. Both the Positive and Negative Universes exist on the opposing surfaces of a topological two-dimensional membrane and therefore shares the same experience of a stretching membrane.
INTRODUCTION
Using thermodynamic conservation principles the cosmos existing as a pair of identical anti-parallel universes has been proposed [1] . Parameterization of negative quantities can be formulated in terms of Santilli's isodual theory of antimatter [2] . Sakharov [3] proposed the breaking of charge-parity (CP) symmetry led to the baryonic imbalance that created a surplus of matter in our present-day universe. Petit [4] expanded on this cosmological model whereby a twin universe with reverse arrow of time (T) populated mainly by antimatter would maintain global un-violated CPT-symmetry between the combined universes. The new proposed model postulates that twin universes exist in an identical state of duality, whereby all contents and processes of each universe have equal magnitude but opposite polarity, including energy-mass that in the anti-parallel universe will have negative quantities producing the necessary gravitational repulsion to drive the cosmic expansion. Since both universes reside on the topological surfaces of a shared membrane, the effective stretching of this common cosmic membrane will be observed as expansion in our side of the universe.
The Wilkinson Microwave Anisotropy Probe [5] has determined the Hubble's constant (H) at 71km.s -1 .Mpc -1 . Hubble's law [6] is considered the first observational basis for an expanding universe and supporting evidence of the Big Bang model. Dark Energy is the unknown constituent that propels the present accelerating state of our cosmos, and the equally mysterious Dark Matter conjured up to explain the highrotational velocities of galaxies. The rest of this article proposes that normal nuclear fusion in stars can account for these unknown cosmic mechanisms without the need for such dark fluids.
STELLAR NUCLEAR FUSION
Stellar nucleosynthesis is the process of nuclear reactions taking place in stars to build heavier elements. The net mass *Address correspondence to this author at Princeton Gamma-Tech Instruments, 303C College Road East, Princeton, NJ 08540, USA; Tel: 609-924-7310 x-270; Fax: 609-924-1729; E-mails: leong.ying@pgt.com; leong@klystar.com of fused nuclei is smaller than the sum of the components, with the loss mass released as electromagnetic energy according to Einstein's famous mass-energy equivalence relationship:
Newton's law of universal gravity states that the force between two point masses (m 1 ,m 2 ) a distance r apart is given by the following equation:
If we assume that the masses are of equal magnitude m=m 1 =m 2 , and the area mass density condensing on the twodimensional membrane m = m/ r 2 , then the gravitational force of acceleration produced by one point mass on the other is given by:
ENERGY PRODUCTION IN STARS
The observable universe is composed of 70% hydrogen, and the proton-proton (p-p) chain reaction is the predominant thermonuclear fusion process that converts hydrogen nuclei into helium in stars with masses up to that of the Sun. For more massive stars, another reaction process is also important that of the carbon-nitrogen-oxygen (CNO) cycle. In the main CNO-I reaction the carbon can be considered a catalyst in converting hydrogen into helium with the carbon being reformed at the completion of the following cycle: As with the p-p cycle, the total released of energy is 26.7MeV due to the mass difference between the fusion of the hydrogen parents to form the helium daughter.
STRETCHED UNIVERSAL MEMBRANE
If we assume that the cosmos is uniformly distributed with point-like stars, the vast empty interstellar space would produce minimal gravitation contraction on the membrane upon which our positive universe resides. If we further assume that an identical negative universe resides on the opposite side of the same membrane, and all quantities and processes are duplicated but in opposite polarity. The stars in the positive universe would undergo the standard nuclear fusion processes that release large amount of electromagnetic waves into the empty space. Consider the same processes on the reverse side of the membrane, whereby the equivalent release of energy condenses out as point masses with negative energy and hence repulsive gravity.
For simplicity of computation, we will assume that the release of solar energy from the various chain reactions condense out as two equal point masses that occupy the volume of the fused helium nuclei ~2x10 would equate to an average simulated helium fusion energy release of 11.7MeV or equivalent mass density m~1 6kg.m -2 .
COSMIC HISTORY
Using the basic expansion model defined, the history of the twin-universe cosmos can be predicted in Table 1: 6. SUMMARY The Twin Universe model predicts that the complete cosmos exists as a ten-dimensional entity with two identical but anti-parallel four-dimensional space-time (energyentropy) universes residing on the opposing surfaces of a two-dimensional common membrane. Quantities and processes on both sides of the universes are duplicated but of reverse polarity. In the Positive Universe the fusion reactions within stars release vast quantities of energy into the expanse of space as electromagnetic waves. In the reverse Negative Universe the same fusion energy condenses as point masses with negative quantity (repulsive gravity) that stretches out the common membrane producing the observable accelerating expansion of the entire cosmos. Table 2 summarizes the key parameters of both mirrored universes. The model further predicts that Dark Matter and Dark Energy constitute half of the missing observable energy- [7] , and hence if the differing effects are producing a double-counting of the same unobserved material, then the actual percentage may indeed be 50%.
